Homocysteine determinants and the evidence to what extent homocysteine determines the risk of coronary heart disease.
Cardiovascular diseases (CVD), especially coronary heart disease (CHD), are the most important causes of death in industrialized countries. Increased concentrations of total plasma homocysteine (tHcy) have been associated with an increased risk of CHD. Assuming that this relation is causal, a lower tHcy concentration will reduce the occurrence and recurrence of CHD. Therefore, it is important to know which factors determine the tHcy concentration. In the general population, the most important modifiable determinants of tHcy are folate intake and coffee consumption. Smoking and alcohol consumption are also associated with the tHcy concentration, but more research is necessary to elucidate whether these relations are not originating from residual confounding due to other lifestyle factors. The most important nonmodifiable determinant is the 677 C>T polymorphism in the gene that encodes methylenetetrahydrofolate reductase (MTHFR), a regulating enzyme in homocysteine metabolism. Especially subjects with the homozygous form of this polymorphism (i.e., 677TT genotype) and a low folate status have elevated tHcy concentrations. Specific clinical conditions like the use of antiepileptic drugs or methotrexate, renal failure, cancer, rheumatoid arthritis, and hypothyroidism may lead to elevated tHcy concentrations. The available epidemiological evidence indicates that an increased tHcy concentration is not an important risk factor for CHD in healthy subjects. However, prospective studies, which included subjects at high risk of CHD, and secondary prevention trials with intermediary endpoints consistently show that elevations in the tHcy concentration may be an important risk factor in these subjects for a (recurrent) CHD event. The induction of vascular endothelial dysfunction by homocysteine may underlie this increased risk. Ongoing intervention trials will indicate whether homocysteine-lowering through vitamin supplementation, prevents CHD in the treatment groups.